Introduction
India has a road network of over 4,689,842 kilometers (2,914,133 mi) in 2013, the second largest road network in the world. At 0.66 km of roads per square kilometer of land, the quantitative density of India's road network is similar to that of the United States (0.65).However, qualitatively India's roads are a mix of modern highways and narrow, unpaved roads, and are being improved. As of 2011, 54 percent i.e. about 2.53 million kilometers of Indian roads were paved. Presently, as of April 2014, India has completed and placed in use over 22,400 kilometers of recently built 4 or 6-lane highways connecting many of its major manufacturing centers, commercial and cultural centers.
But one of the striking underlying facts is the condition of the roads. Since roads indirectly contribute to the economic growth of the country it is extremely essential that the roads are well laid out and strong. India is home to several bad roads be it the metropolitans, the cities or the villages.
In recent times there has been a sharp increase in population coupled with increase in highly laden commercial vehicles in limited road space with significant variations in daily, seasonal temperature and extreme environmental conditions posing pressure on roads thereby inducing more stresses on roads which needs innovative material to resist the stresses without any compromise with quality and performance. Design, construction and maintenance of roads are given prime importance in the development of the infrastructure of a country.
The principle of sustainability in the 21st century dictates the need of conserving resources for highway construction. Durability is the key parameter of acceptable serviceability. Zycosoil chemical nanotechnology is a patented breakthrough to address these issues at an economic cost. Initially in the project, an attempt has been made to identify the engineering properties of materials and study the impacts of Zycosoil on VG 30 bituminous mixes with and without it, according to the standards as specified in MoRTH.
II. Literature

Bala Raju Teppala and C.B. Mishra (2014):
In this paper, it is stated that the burgeoning urban population of India with rapid rise in industrialization coupled with high increase of road vehicles engaging in rapidly expanding cities to fit the developmental needs of the economy demands good quality of roads to cope up the increasing pressure of road traffic. It becomes the responsibility of researchers, scientists, contractors to improve the riding quality while maintaining the economy for the country like ours. In this paper, initially the investigations are carried out to determine engineering properties of locallyavailable crushed stones, fillers and 60/70 grade bitumen for mix design. Marshall Method of mix design for DBM (grade 1) was adopted to find out the optimum bitumen content. In order to arrive at homogenous mix with required standards, VG 30 bituminous mix with obtained 4.25% optimum bitumen content is taken into consideration for Modified Marshall Mix design by addition of 0.03%, 0.04% and 0.06% dosage of Zycosoil chemical is prepared and tested to determine the key properties as per the codal provision. 2.3Remadevi M., Anjali G. Pillai, , Elizabeth Baby George, Priya Narayanan, Sophiya Sunny (2014)-Their proposed work presents the studies on stability, flow and volumetric properties of fibre reinforced bituminous concrete in comparison with the properties of conventional bituminous concrete. Marshall's stability tests were conducted to determine the optimum binder content. By varying the amount of 10 mm polypropylene fibres (4%, 6%, 8% and 10% by weight of bitumen), optimum fibre content was obtained. The results indicate that the addition of PP fibres increases the stability but decreases the flow value.
2.2Anil Kumar and Vijaya
2.4Sangita et al. (2011):
The effect of waste polymer modifier (nitrile rubber and polythene) on various mechanical properties of the bituminous concrete mixtures was evaluated. Various test results on 60/70 bitumen and aggregate satisfied the specified limits. Marshall Stability and retained stability tests confirmed the optimum WPM content to be 8%. The WPMB mix containing 8% WPM showed significant improvements in various properties of the bituminous concrete mixture. The higher values of Marshall Stability and retained stability indicated increased strength and low moisture susceptibility.
III. Materials And Methods
Crushed stone aggregate (coarse, fine and filler)is of paramount importance for flexible pavement as the load is transferred from stone to stone;also key interlocking is of vital credibility in the gradation of mix design after the investigations of physical requirements for bituminous concrete mix. The material is obtained from Valsad. Table -2 The aggregate gradations are the key parameters as it influences the performance of pavement layer and is to be carried out before mix design. For this purpose sieve analysis of aggregate has been done having size 19mm, 13.2mm, 9.5mm, 6mm and stone dust. Grading requirement of BC for this study should satisfy the MORTH requirement. The graph shows the upper limit, obtained value and lower limit (as shown in Fig. 1 ).
Laboratory Tests
Figure.1-Graph of BC Gradation Curve (Grade 2)
IV. VG 30
VG 30 bitumen is suggested for heavy density corridors having wide variety of loads. The bitumen possess excellent adhesive and bonding properties with aggregates, resists moisture to a great extent, resistance to mild acids and alkali too. It has low cost and thus this grade of bitumen is taken into consideration in our work.
V. Zycosoil As Modifier
Zycosoil is a water soluble compound that forms water clear solution. Zycosoil reaction leads to the permanent nano siliconization of the surfaces by converting the water loving silanol groups to water repellent siloxane bonds. The Si-O-Si siloxane bond is nature's strongest bond and lasts longer.Zycosoil's reactive bonding ability with the aggregates and asphalt helps to almost eliminate stripping of aggregates.Zycosoil in suitable dosages of 0.02%, 0.03% and 0.04% should be added directly by weight of binder and blended to proper mixing at 170°C. The figure 2 & 3 shows the mechanism of soil and aggregate surface structure with and without Zycosoil. 
VI. Marshall Stability Test for BCmix design grade -2
This test has been carried out to determine the Optimum Binder content for BC mixes. Initially for BC grade 2, gradation of aggregates is carried out as per MoRTH specification and specimens are prepared with varying bitumen content. The properties incorporated with the tests which are stability, flow value, bulk specific gravity, air voids, voids filled with bitumen and voids in mineral aggregate are evaluated.The optimum binder content is worked out as 5.4% for BC Mix Design grading-2 For various individual mixes a separate Marshall Mix design is carried out to find out the average OBC value to fulfil the required standards. To ensure a durable mix, the optimum bitumen content obtained is 5.4 % for maximum stability and specified percent air voids and is taken into consideration for Modified Marshall mix design with and without addition of 0.02%, 0.03% and 0. 
VIII. Conclusions
Following conclusions are derived based on laboratory investigations keeping in aspect procedures of codal practice:
It has been noted that there is a decrease in penetration value with the addition of Zycosoil as chemical with VG 30 mix as the chemistry has changed the property, as stiffness has increased, enhanced condition of temperature susceptible is noted thereby increasing the workability of bituminous mix. As the bitumen is ductile and fulfils the standard criteria, the coating of aggregates is better.
The presence of VG 30 modification is seen with 0.03 % dosage of Zycosoil chemical and this change is associated with moisture susceptibility test (Boiling point test). As Zycosoil is silane based additive it minimizes the moisture damage as a coating of bitumen is formed around the aggregate. In presence of water too it acts as an active adhesive preventing stripping. This will increase the life of pavement. Also there is an enhanced marginal difference seen in volumetric properties compared to VG 30 bituminous concrete mix design without Zycosoil and satisfies the specifications laid down in codal provision.
Proper gradation of aggregates for durable flexible pavement coupled with good compaction are of utmost importance to reduce the air void content of bituminous concrete mix pavements whichhave been able to show repeated improvementin moisture resistance owing to packing mechanism and enhancing the shear resistance of mix. In presence of water too it acts as an active adhesive preventing stripping.
